Introduction
============

Access to contraceptive services is important, not only because of the direct effect on reproductive health, but also because contraceptive use may lead to indirect improvements in general health and socioeconomic outcomes.[@R1]^--^[@R3] Contraceptive use is one of the key proximate determinants of reduced fertility,[@R4] which is, in turn, associated with economic development indicators. In Malawi, there has been a remarkable increase in contraceptive use over the past two decades: 7% of married women reported using a modern contraceptive method in 1992 compared with 42% in 2010.[@R5] Paradoxically, fertility remains high. In 2010, women in Malawi bore on average 5.7 children and many pregnancies were unintended or occurred sooner than desired.[@R5] A reason for this paradox could be overreporting in cross-sectional surveys: a woman might report using contraception, even if in reality she has missed or delayed family planning appointments and has discontinued a short-term method. Contraceptive discontinuation and switching of methods are key factors because, as desired family size decreases and contraceptive use increases, the effectiveness and duration of contraception become increasingly important determinants of fertility, unintended pregnancies and induced abortions.[@R6]

Data on contraceptive use come from a variety of sources, including routine health facility records, cross-sectional surveys and retrospective surveys. Demographic and health surveys now include a contraceptive calendar, which captures self-reported data on contraceptive use, pregnancy, childbirth, breastfeeding and pregnancy termination for each calendar month in the five years before the survey interview. Although calendar data do not suffer from the problem of loss-to-follow-up, there is a selection bias as only women who survive until the interview can report, and there are likely to be recall issues. One study from Bangladesh found poor consistency between reports given in a baseline interview and reports given in a follow-up survey in which women were asked to describe retrospectively their contraceptive use during the month covered by the baseline survey;[@R7] consistency was especially poor for women with complex reproductive histories. Single-country studies on contraceptive discontinuation and switching, based on data from sources other than demographic and health surveys, are uncommon because such data tend to be difficult to collect and analyse. Thus, most research has been based on cross-country comparative reports, which often used data from the calendar section of the demographic and health survey questionnaire.[@R6]^,^[@R8]^--^[@R15] Using 2004 data from the Malawi Demographic and Health Survey, researchers found high contraceptive discontinuation rates in the country.[@R12] Compared to 17 other developing countries, Malawi had the lowest proportion of women who switched to another modern contraception method within three months of method-related discontinuation, which suggests that switching behaviour (using another method) following discontinuation is poor.[@R12] With the exception of the retrospective calendar, however, conventional assessments of contraceptive use are not able to capture switching or discontinuation. There is, therefore, a need for a prospective method for collecting more reliable data on contraceptive episodes.

In Malawi, a range of contraceptive methods are provided through different mechanisms (i.e. public or private through clinics or outreach)[@R16] by various health-care providers: clinical officers, nurses, medical assistants, health surveillance assistants and volunteer community-based distribution agents.[@R17]^--^[@R19] Women are expected to carry a health passport (a patient-held medical record) with them when they use health-care services. Some health passports -- but not all -- contain a dedicated family planning page on which health-care providers can record details of the contraceptive services provided.

The Karonga Prevention Study in northern rural Malawi operates a demographic surveillance site that covered 36 524 individuals at the end of 2012.[@R20] Recent studies nested within the site have focused on adult human immunodeficiency virus (HIV) infection, sexual and reproductive behaviour and childbearing intentions.[@R21]^--^[@R24] The contraceptive services in the study area are managed by the district family planning coordinator at the district health office. The demographic surveillance site provides an ideal setting for observational studies of contraception because the site has close links with health facilities and other providers of contraception and there is an opportunity to collaborate with the district family planning team. Also, new data on contraception use can be linked to the Karonga prevention study database, which holds current demographic and socioeconomic data on residents in the site. The database also provides information about, for example, childbearing intentions, marital history, parity and HIV status. Linking the data makes it possible to explore explanatory variables.

It has been suggested that patient-held medical records could play an important role in monitoring the continuity of health service use.[@R25]^,^[@R26] Here we investigated a method for using patient-held records -- a so-called family planning card -- to collect contraceptive data. This approach captures data recorded by providers and could form the basis of a prospective longitudinal data set. Such a data set would make it possible to study the continuity of contraceptive use and switching of methods and could serve to validate cross-sectional estimates of contraceptive use.

Methods
=======

All women aged 15 to 49 years living in the area covered by the Karonga demographic surveillance site between January and April 2012 were eligible to participate in the family planning study. Consenting women were offered a family planning card. Subsequently, when a woman accessed family planning services, the health-care provider recorded details of her visit on the card. After one year, the family planning cards were collected by Karonga prevention study staff and data were linked to the database using unique, identifying information for each woman -- and we analysed the data. Ethical approval was obtained from research and ethics committees at the London School of Hygiene & Tropical Medicine, United Kingdom of Great Britain and Northern Ireland and the College of Medicine, Malawi.

Before starting the study, approval was sought from the Wasambo Traditional Authority Chief, local village headmen and headwomen, the Karonga Area Development Committee and the Karonga District Health Management Team. Subsequently, the aims and data collection methods of this and two other studies were explained through 16 community sensitization activities involving local dance, song troupes and the study staff. These activities were undertaken to address potential misconceptions among the local community, to increase understanding of the nature of the study and, thereby, to improve the quality of the consent process and to answer any questions.

The area covered by the demographic surveillance site is split into 21 reporting groups, which are in turn divided into 278 clusters. Each cluster has a key informant who lives in one of the villages covered and has been trained by the study staff to use formatted registers for recording and subsequently notifying staff of vital events and individuals who have migrated.[@R27] For our contraception study, the study staff trained the 278 key informants to distribute family planning cards between January and April 2012. Thirty separate training sessions were held, during which the key informants were trained to use listings of the approximately 25 to 40 women of reproductive age living in each cluster. Then, each woman on each list was visited by a key informant who explained the study and asked whether the family planning card, which was preprinted with information identifying the woman, could be stapled to the inside front page of the woman's health passport. The list was updated to reflect whether or not the woman accepted the family planning card. The list was returned, along with any remaining family planning cards, to the study staff at a meeting held roughly 10 days after the initial training. Key informants received a small payment in recognition of their efforts. The educational level, skills and age of key informants varied. For those key informants who struggled with the task, a study staff member either visited them to assist or matched the key informant with another who had demonstrated competency so they could work together.

The 132 health-care providers working in the area were trained in six separate sessions to record the following information on the family planning cards whenever they provided contraceptive services: (i) the date of the visit; (ii) the method of contraception received or the advice given; (iii) the provider's individual 3-digit staff code; and (iv) where the service was delivered. Three refresher training sessions were conducted for all health-care providers and they received five motivational text messages in July, October and November 2012 and January and March 2013, respectively, to encourage them to continue recording information on the cards. The Karonga district family planning coordinator designated this task as part of health-care providers' record-keeping responsibilities. All providers were given prepaid mobile phone units so they could call the study team if they had questions.

An interim audit of 379 family planning cards, which did not involve collecting the cards, was carried out six months after they were issued to determine whether the study methods were working and whether health-care providers were recording data on the cards. Data from this exercise are not presented here but study leaders were satisfied that the field work was progressing successfully.

After one year of data collection, the family planning cards were collected by the study staff at prearranged locations between February and May 2013. Efforts were made to locate women who had moved during the study year using up-to-date migration information from the prevention study database to minimize the number lost to follow-up. The study staff added any missing contraceptive data by checking the woman's health passport to determine if any event recorded elsewhere in the passport was omitted from the family planning card and by asking her about family planning visits made during the previous year. The information source for each contraceptive event (i.e. family planning card, health passport or verbal report) was also recorded. Consequently, most data were collected prospectively -- they were based on written reports by health-care providers. However, some gaps in data were filled in retrospectively from the women's verbal reports. If a woman had undergone tubal ligation or had received a contraceptive implant or an intrauterine device before receiving the family planning card, this was recorded as an explanation of why the card was blank.

At the time of data collection, each woman provided individual, informed, written consent for the data to be used in the analysis. Consent was not requested at the beginning of the study because the key informants were not members of the Karonga prevention study staff and could not administer the informed consent procedure. Women were compensated with a small payment for the time required to attend the data collection session. A small number of family planning cards were gathered after data collection had officially finished either as part of a three-month, opportunistic, mopping-up operation or whenever demographic surveillance site field staff encountered a woman who had not returned her card.

Statistical analysis
--------------------

Data were managed and analysed using Stata version 12 (StataCorp. LP, College Station, United States of America). Differences in descriptive data between study participants and non-participants were evaluated using the *χ^2^* test to determine if there was any selection bias.

Results
=======

Details of study recruitment are presented in [Fig. 1](#F1){ref-type="fig"}. In total, 6861 of the 7393 (92.8%) eligible women were issued with a family planning card. The proportion of women who received a card was highest in those older than 40 years (95.7%; 1071/1119) and lowest in those younger than 20 years (89.7%; 1480/1650). Most cards (95.7%; 6553/6841) were issued by key informants. The main reason for not issuing a card was that the woman could not be found (5.7%; 425 of eligible women) and actual refusals were infrequent (1.3%; 96). By the end of the one-year observation period, 2183 (31.8%) family planning cards had not been collected. The most common reasons were that the woman could not be found (13.6%; 932) or that the woman left the study area during the study period (11.3%; 775). In addition, 4.8% (332) lost their cards during follow-up and could not be included in the analysis. Although the majority of women returned their cards at prearranged collection meetings (4575/4653; 98.3%), a few gave their cards to the study staff at a later date. Overall, family planning cards were collected from 4678 women -- 63.3% of all women eligible to participate in the study.

![Participants in the Karonga family planning study, Malawi, 2012--2013](BLT.14.145623-F1){#F1}

The socioeconomic characteristics and HIV status of all women eligible to participate in the study, of women who received a family planning card and of women who returned their family planning cards are described in [Table 1](#T1){ref-type="table"}. The characteristics of women who returned their family planning cards (i.e. study participants) were compared with those of women who either did not return their cards or did not receive a card to determine if there was any bias in recruitment. It was found that study participants were older, had a lower educational level and were more likely to be married, to want no more children and to have had five or more children than non-participants (*P \<* 0.001 for all). There was no difference in HIV status. In addition, the characteristics of women who returned their cards at prearranged collection places were compared with those of women who returned their cards after formal data collection had been completed. There was no significant difference in marital status, educational level, HIV status, parity or childbearing intentions between the two groups (*P* \> 0.001; data available from corresponding author, which indicates that the method of retrieving the card did not introduce a bias into the sample).

###### Women in the Karonga family planning study, Malawi, 2012--2013

  Characteristic                           Women eligible to participate (*n* = 7393)   Women who received a family planning card (*n* = 6861)   Participants^a^ (*n* = 4678)   Non-participants^b^ (*n* = 2715)   *P*^c^
  ---------------------------------------- -------------------------------------------- -------------------------------------------------------- ------------------------------ ---------------------------------- ----------
  **Age in years, mean**                   29.0                                         29.2                                                     30.4                           26.6                               \< 0.001
  **Marital status, No. (%)^d^**                                                                                                                                                                                   \< 0.001
  Married                                  4923 (66.9)                                  4668 (68.3)                                              3419 (73.2)                    1504 (55.8)                        
  Separated, widowed or divorced           993 (13.5)                                   909 (13.3)                                               616 (13.2)                     377 (14.0)                         
  Never married                            1446 (19.6)                                  1258 (18.4)                                              633 (13.6)                     813 (30.2)                         
  Total                                    7362 (100)                                   6835 (100)                                               4668 (100)                     2694 (100)                         
  **Educational level, No. (%)^d^**                                                                                                                                                                                \< 0.001
  Did not complete primary school          548 (7.4)                                    524 (7.7)                                                355 (7.6)                      193 (7.1)                          
  Completed primary school                 4203 (57.0)                                  3980 (58.1)                                              2870 (61.4)                    1333 (49.3)                        
  Secondary school or higher               2628 (35.6)                                  2345 (34.2)                                              1449 (31.0)                    1179 (43.6)                        
  Total                                    7379 (100)                                   6849 (100)                                               4674 (100)                     2705 (100)                         
  **HIV status, No. (%)^d^**                                                                                                                                                                                       0.916
  Positive                                 572 (8.9)                                    532 (9.0)                                                369 (8.9)                      203 (9.0)                          
  Negative                                 5824 (91.1)                                  5349 (91.0)                                              3770 (91.1)                    2054 (91.0)                        
  Total                                    6396 (100)                                   5881 (100)                                               4139 (100)                     2257 (100)                         
  **Parity, No. (%)^d^**                                                                                                                                                                                           \< 0.001
  None                                     183 (3.4)                                    169 (3.3)                                                102 (2.7)                      81 (5.0)                           
  1--4                                     3328 (61.4)                                  3141 (61.0)                                              2235 (58.8)                    1093 (67.6)                        
  ≥ 5                                      1905 (35.2)                                  1837 (35.7)                                              1463 (38.5)                    442 (27.4)                         
  Total                                    5416 (100)                                   5147 (100)                                               3800 (100)                     1616 (100)                         
  **Childbearing intention, No. (%)^d^**                                                                                                                                                                           \< 0.001
  No more children                         2110 (42.1)                                  2023 (42.8)                                              1559 (45.7)                    551 (34.4)                         
  Child wanted after two years or more     1896 (37.8)                                  1772 (37.5)                                              1215 (35.6)                    681 (42.5)                         
  Child wanted within two years            638 (12.7)                                   596 (12.6)                                               435 (12.7)                     203 (12.7)                         
  Unsure                                   369 (7.4)                                    337 (7.1)                                                203 (5.9)                      166 (10.4)                         
  Total                                    5013 (100)                                   4728 (100)                                               3412 (100)                     1601 (100)                         

HIV: human immunodeficiency virus.

^a^ Participants were women who both received and returned a family planning card.

^b^ Non-participants were women who either did not return their family planning cards or did not receive a card.

^c^ Participants versus non-participants.

^d^ Percentages are of the total number of women with data available on the characteristic.

Note: Inconsistencies arise in some values due to rounding.

To evaluate the study methods, we examined the information source for each contact between a health-care provider and a woman that concerned tubal ligation, a contraceptive implant, an intrauterine device, injectable contraceptives or oral contraceptive pills. In total, there were 3122 contacts and the source of most data was the information recorded by health-care providers on either the family planning card (78.3%; 2444) or the health passport (9.0%; 281; [Table 2](#T2){ref-type="table"}). Nevertheless, 12.7% (397) of provider--woman contacts were not recorded on a paper health record but were reported retrospectively by women during supplementary verbal interviews. Health surveillance assistants and volunteer community-based distribution agents were the most diligent at recording information on the family planning cards: 80.2% (1653) of contacts with a health surveillance assistant were recorded, as were 81.0% (277) of contacts with a community-based distribution agent. Clinical officers were least likely to record contacts: only 58.3% (91) of contacts were recorded on family planning cards and only 9.0% (14) on health passports. Receipt of male or female condoms was predominantly reported verbally by the woman rather than recorded by the health-care provider on the family planning card or health passport. In Malawi, these items can be obtained from sources other than health-care providers.

###### Information source for each contact between a health-care provider and a woman, Karonga family planning study, Malawi, 2012--2013

  Health-care provider                       Information source for each contact, No. (%)                                    
  ------------------------------------------ ---------------------------------------------- --------------- ---------------- ----------------
  Clinical officer                           91 (58.3)                                      14 (9.0)        51 (32.7)        156 (100)
  Medical assistant                          31 (72.1)                                      7 (16.3)        5 (11.6)         43 (100)
  Nurse                                      386 (75.0)                                     78 (15.1)       51 (9.9)         515 (100)
  Health surveillance assistant              1653 (80.2)                                    177 (8.6)       230 (11.2)       2060 (100)
  Community-based distribution agent         277 (81.0)                                     5 (1.5)         60 (17.5)        342 (100)
  Youth community-based distribution agent   6 (100)                                        0 (0)           0 (0)            6 (100)
  **Total**                                  **2444 (78.3)**                                **281 (9.0)**   **397 (12.7)**   **3122 (100)**

Note: The contraceptive services provided included tubal ligation, contraceptive implants, intrauterine devices, injectable contraceptives and oral contraceptive pills.

Discussion
==========

Here we used an approach for collecting data on contraception based on patient-held records. Our experience may be useful to others who wish to conduct similar prospective research, particularly where there is a demographic surveillance site that can provide detailed and reliable data on the personal and family characteristics of potential users of family planning services. Our method employed several strategies for distributing and collecting family planning cards that enabled prospective data on contraceptive use to be gathered relatively quickly and economically from a very large number of women. With conventionally collected data on contraception, it is usually not possible either to track women over time or to link the services received from different facilities and providers. Findings using our approach will be presented in future research articles and will focus, in particular, on the continuity of contraceptive use by women and on providing more accurate estimates of contraceptive use that are not subject to the risk of overreporting.

During our study, the close working relationship between the study staff and the district health office ensured a good rapport between the study staff and the health-care providers responsible for recording data. We found that repeated refresher training and reminder text messages served well to motivate health-care providers and keep them engaged with the study and may have reduced underreporting. The observation that higher-level health-care providers were less diligent at recording data than lower-level providers is a phenomenon that has been reported elsewhere.[@R28]^,^[@R29]

There was some evidence of selection bias, which was introduced during recruitment and due to factors associated with not returning the card. This has implications for the way contraception data should be interpreted: study participants were slightly older and more likely to be married than non-participants and it is known that older, married women are more likely to be contraceptive users.

Most data were collected prospectively on family planning cards or health passports that were completed by health-care providers even though they were busy and had not been trained to carry out research. The fact that some data were not recorded on paper records at the time the contraceptive service was provided has general implications for the credibility of routine health data. Moreover, missing data make it difficult for health-care providers to offer a consistent service as they are unable to see details of previous contraceptive services provided to their patients. The use of existing patient-held records as the sole source of data on the continuity of contraceptive use, therefore, has limitations in the absence of strengthened systems for routine data collection. Fortunately, for the purposes of our study, gaps in the data recorded by health-care providers were filled in by the study staff who interviewed women about their contraceptive encounters when they collected the family planning cards. The result was a more complete data set than can be achieved using conventional data collection methods.

Several lessons can be learnt from our experience with this approach to data collection. In Malawi, some new health passports include a section akin to the family planning card where the use of oral contraceptive pills or injectable contraceptives can be recorded. Service providers could be trained to fill in this section correctly, perhaps with the aid of techniques such as reminder text messages. Periodic sampling of these records would provide longitudinal data on contraceptive use that could be used to analyse switching and discontinuation. The marginal additional cost of collecting contraceptive data on top of existing demographic surveillance site costs was 2.33 United States dollars per card per year. Better use of the family planning section of health passports and periodic sampling could be achieved if their costs were incorporated into the cost of providing health passports and routine data collection.
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